SUMMARY The presence of acetylcholinesterase in the tumour cells of neuroblastoma has been shown by enzyme histochemistry. For comparison, some other tumours likely to be found in children and commonly presenting histologically as small cell tumours have also been studied. Acetylcholinesterase activity was seen in rhabdomyosarcoma, but, compared with neuroblastoma, the activity was focal and sparse. One Ewing's tumour and a lymphoblastic lymphoma were negative for the enzyme reaction.
Choice of treatment and prognosis in childhood malignancy are determined largely by tumour cell type. Childhood tumours often present histologically as small cell tumours, which may be difficult to resolve by conventional microscopy alone. Rosette formation, neurofibrillary material, and early ganglionic differentiation are light microscopic features which favour a diagnosis of neuroblastoma. These criteria are not always present, however, and, consequently, neuroblastoma may be difficult to distinguish from Ewing's sarcoma, rhabdomyosarcoma, and lymphoma. Electron microscopy,' immunocytochemistry for neurone specific enolase,' and induced catecholamine fluorescence,3 as well as monoclonal antibodies,4 have all been recommended to aid histological diagnosis, but many of these procedures are lengthy, are not without technical problems, and are often not specific for neuroblastoma.
The concept of "one nerve cell, one neurotransmitter' has been challenged riecently. 
Patients and methods
One of the neuroblastomas was removed from a six month old baby girl who presented with an abdominal mass (case 1). Urinary concentration of vanilmandelic acid and homovanillic acid were increased and her blood pressure was raised. The second tumour was resected from the retroperitoneal region of a four month old baby boy, whose urine also contained a high concentration of vanilmandelic acid (case 2). For electron microscopy, fresh tissue from both tumours was excised, diced into 1 mm cubes, and fixed in phosphate buffered 2% paraformaldehyde-2*5% glutaraldehyde pH 7-3 at 0-40C (buffer osmolarity 288 mOsm/l). In both cases the tissue was post-fixed in osmium tetroxide, processed by standard methods, and embedded in Araldite. 288 Histochemical demonstration of acetylcholinesterase in neuroblastoma Sections (1 um thick), stained with toluidine blue, were assessed to ensure representative sampling, and ultrathin sections, stained with uranyl acetate and lead citrate, were studied in an AEI Corinth 275 electron microscope.
Fresh tissue was also snap frozen in liquid nitrogen and stored (in liquid nitrogen) until required. Tissue was then sectioned in a cryostat at 10,um thickness and stained for acetylcholinesterase activity using a modification of the method of Karnovsky and Roots." The remainder of the tumour was processed as for routine microscopy, embedded in paraffin wax, cut at 6 ,um, and stained with haematoxylin and eosin.
The same histochemical procedure for acetylcholinesterase was also performed on rhabdomyosarcoma (four cases), lymphoblastic lymphoma (one case), and Ewing's tumour (one case). Of the four rhabdomyosarcomas, three conformed to the alveolar subtype; the other was of the embryonal pattern. The latter tumour was fairly well differentiated with many large rhabdomyoblasts and frequent cytoplasmic cross striations. The alveolar rhabdomyosarcomas were generally composed of small, undifferentiated cells with an occasional early rhabdomyoblast. Rare cytoplasmic cross striations were found in only one of these tumours. 
Results
Neuroblastoma was confirmed by conventional microscopy and electron microscopy in both tumours.
In the tumour from case 1 this was generally poorly differentiated, but neurofibrillary rosettes, characteristic of neuroblastoma, were occasionallv seen (Fig. 1) . The tumour from case 2 showed moderate differentiation with focal calcification, early ganglionic differentiation, and patches of neurofibrillary matrix (Fig. 2) . Both tumours showed variable acetylcholinesterase activity, which occurred as a brown granular precipitate mainly surrounding individual nuclei, which were pale by contrast (Fig. 3) .
Larger tumour cells seemed to show a more intense reaction (Fig. 4) , but most of the smaller cells were also positive, albeit to a lesser degree. Anuclear patches of fine positive granularity, apparently corresponding to areas of neurofibrillary matrix seen in sections stained with haematoxylin and eosin, were also present. (Fig. 5) . Two of the three tumours of the alveolar subtype showed positive staining, which was focal and sparse (Fig. 6) human tumour.8 Acetylcholinesterase also has been shown biochemically in cultured murine neuroblastoma,6 and one report9 has referred to its cytochemical demonstration in murine cultured neuroblastoma. These investigations all support the biochemical diversity of the cell type of neurbblastoma. Acetylcholinesterase activity in our two randomly selected cases suggests that this is a common integral feature of this neoplasm. The combination of acetylcholinesterase activity, as shown here, and the clinical evidence in the two patients of catecholamine secretion, support further the existence of biochemical diversity of the neoplasm.
On the basis of the relative activity of two neurotransmitter synthesising enzymes, including choline acetyltransferase, three cell types in neuroblastoma have been defined.'2 Choline acetyltransferase activity was variable and even absent in one tumour. In cultured murine tumour, acetylcholinesterase activity may be enhanced by restricting cell division '3 14 or by adding acetylcholine to the culture medium. '5 The former is apparently associated with concurrent morphological differentiation but the latter is independent of such differentiation. Electron microscopy of both tumours showed three main types of intracytoplasmic vesicles: small cored vesicles, large cored vesicles, and small clear vesicles. Of these, only small cored vesicles have been shown to contain catecholamine, '6 but Yokoyama et al '' could 
